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(54) TOPIC PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a topic 
processor for making the creativity of a conversation be 
stronger by activating a participating conversation at all 
times. 

SOLUTION: The speech objects of respective 
participants are morpheme- analyzed and a key word is 
extracted by a speech sentence processing module 1 
and the relation of the key word and the speech objects 
is successively arranged on a two-dimensional space 
and the contents of the conversation is structured by a 
topic structuring module 2. Then, the developing 
conditions of a topic are recognized from the contents of 
the conversation and the transition information of 
speeches by a topic developing condition recognition 
module 3, and in response to the detection of topic change by a topic providing module 
activation module 4, a topic providing module 5 extracts and provides information to be the 
subject of the topic. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are a subject processor for activating the dialog by two or more speakers, and morphological 
analysis is performed by making each remark of each participant an utterance object. A keyword 
extraction means to extract only the word of a predetermined kind from the result as a keyword, It is 
based on the frequency-of-occurrence row of each keyword extracted by the aforementioned keyword 
extraction means at appearance interval. A keyword weight calculation means to evaluate the weight of 
each keyword contained in it about each utterance object, It is based on the keywords obtained by the 
aforementioned keyword extraction means row by the aforementioned keyword weight calculation 
means, and those weight. It calculates using the share relation of the keyword group which each 
utterance object including the relevance between all utterance objects of a certain time contains. On the 
other hand, the relevance between all keywords is calculated using the coincidence relation to each 
utterance object of those keywords. A dialog structuring means to structure the content of a dialog by as 
a result expressing the relation between keywords as a conformation in both the utterance object row, 
And the subject processor equipped with a main subject detection means to detect the main subjects in 
the dialog of the time by searching for the spatial position information on a portion that it is crowded 
with utterance objects from especially the content structure of a dialog acquired by the aforementioned 
dialog structuring means. 

[Claim 2] Are a subject processor for activating the dialog by two or more speakers, and morphological 
analysis is performed by making each remark of each participant an utterance object. A keyword 
extraction means to extract only the word of a predetermined kind from the result as a keyword, It is 
based on the frequency-of-occurrence row of each keyword extracted by the aforementioned keyword 
extraction means at appearance interval. A keyword weight calculation means to evaluate the weight of 
each keyword contained in it about each utterance object, It is based on the keywords obtained by the 
aforementioned keyword extraction means row by the aforementioned keyword weight calculation 
means, and those weight. The relevance between all utterance objects of a certain time is calculated 
using the share relation of the keyword group which each utterance object contains. On the other hand, 
the relevance between all keywords is calculated using the coincidence relation to each utterance object 
of those keywords. A dialog structuring means to structure the content of a dialog by as a result 
expressing the relation between keywords as a conformation in both the utterance object row, And the 
subject processor equipped with a subject blank field detection means to detect the blank field of the 
subject in the dialog of the time by asking for the positional information of the blank field where an 
utterance object does not exist from the content structure of a dialog acquired by the aforementioned 
dialog structuring means. 

[Claim 3] Furthermore, the subject processor of a claim 2 equipped with a main subject detection means 
to detect the main subjects in the dialog of the time by searching for the spatial position information on a 
portion that it is crowded with utterance objects from especially the content structure of a dialog 
acquired by the aforementioned dialog structuring means. 

[Claim 4] The keyword located near the spatial position of the main subjects grasped by the 
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aforementioned main subject detection means Furthermore, eye the collection of predetermined 
numbers, A main subject related keyword extraction means to evaluate the weight of these keywords 
according to the distance from the spatial position of main subjects, It is based on the keyword group 
obtained by the aforementioned main subject related keyword extraction means. The subject processor 
of the claim 1 or a claim 3 equipped with an associative remembrance means to recollect an associative 
keyword group using an associative dictionary, and the main subject related information extraction 
means which carries out reference extraction of the related information from a database using the 
associative keyword group recollected by the aforementioned associative remembrance means. 
[Claim 5] Furthermore, the subject processor of the claim 2 or a claim 3 equipped with the blank field 
related-information extraction means which carries out reference extraction of the related information 
from a database using the keyword group obtained by blank field circumference keyword extraction 
means to evaluate the weight of eyes the collection of predetermined numbers, and these keywords for 
the keyword located near the subject blank field grasped by the aforementioned subject blank field 
detection means according to the distance from a subject blank field, and the aforementioned blank field 
circumference keyword extraction means. 

[Claim 6] The keyword located near the spatial position of the main subjects grasped by the 
aforementioned main subject detection means Furthermore, eye the collection of predetermined 
numbers, A main subject related keyword extraction means to evaluate the weight of these keywords 
according to the distance from the spatial position of main subjects, It is based on the keyword group 
obtained by the aforementioned main subject related keyword extraction means. An associative 
remembrance means to recollect an associative keyword group using an associative dictionary, the main 
subject related information extraction means which carries out reference extraction of the related 
information from a database using the associative keyword group recollected by the aforementioned 
associative remembrance means, The keyword located near the subject blank field grasped by the 
aforementioned subject blank field detection means Eye the collection of predetermined numbers, A 
blank field circumference keyword extraction means to evaluate the weight of these keywords according 
to the distance from a subject blank field, And the subject processor of a claim 3 equipped with the 
blank field related information extraction means which carries out reference extraction of the related 
information from a database using the keyword group obtained by the aforementioned blank field 
circumference keyword extraction means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the subject processor for 

activating the dialog by two or more participants especially about a subject processor. 

[0002] 

[Description of the Prior Art] In order to obtain the new way of thinking, it can be considered that a 
dialog is a very effective creative action. In a society, symposium, etc., the designer and chairman often 
say, "An active argument is expected" because it is premised [ one ] on that there is such an effect to the 
argument, moreover, a researcher exchanges in a researcher's lounge - also escaping death — it is what 
is often experienced that new information is acquired out of the dialog which is not, and that the hint of 
the new way of thinking or a problem solving is obtained 

[0003] It is said that there is two important process among the process of the way of thinking of people. 
One is divergent-thinking process and another is convergent-thinking process. People first gather up 
clearly not only the information relevant to the problem but many information with ambiguous relation 
and the information fragments worried suddenly in divergent-thinking process to a certain unknown 
problem of a solution. In this way, the collected information fragments are unified in convergent- 
thinking process. Under the present circumstances, when new relation is apparently found out among 
information fragments with unknown relation, people can get the new way of thinking. 
[0004] 

[Problem(s) to be Solved by the Invention] In some ways of thinking, it is going to obtain the way of 
thinking more effectively by separating both this process clearly intentionally. For example, 
brainstorming is the technique for mainly performing divergent thinking effectively, and a KJ method is 
the technique for performing convergent thinking effectively. 

[0005] In the dialog performed daily on the other hand, these both are not usually distinguished. 
However, if a view is changed, it will be thought that the everyday dialog mixed this diffusive process 
and convergence-process. That is, various information is offered by participants* remark (diffusive 
process). When a certain relevance is found out to both the information fragments or the offered 
information fragment with which the participant which it is here was offered, and a certain information 
in the knowledge which he has (convergence-process), this participant presents the new subject based on 
the discovered relevance, and develops a dialog to a new aspect of affairs. In this way, a dialog advances 
one after another by repeating the process of emission and convergence. 

[0006] So, the main purpose of this invention is offering the subject processor which always activates 
the dialog which has participated and was made to make creativity of a dialog more powerful by this. 
[0007] 

[Means for Solving the Problem] Invention concerning a claim 1 is a subject processor for activating the 
dialog by two or more speakers. A keyword extraction means to perform morphological analysis by 
making each remark of each participant an utterance object, and to extract only the word of a 
predetermined kind from the result as a keyword, A keyword weight calculation means to evaluate the 
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weight of each keyword contained in the frequency-of-occurrence row of each extracted keyword about 
each utterance object at it based on the appearance interval, Based on the obtained keywords and those 
weight, it calculates using the share relation of the keyword group in which each utterance object 
includes the relevance between all utterance objects of a certain time. On the other hand, the relevance 
between all keywords is calculated using the coincidence relation to each utterance object of those 
keywords. A dialog structuring means to structure the content of a dialog by as a result expressing the 
relation between keywords as a conformation in both the utterance object row, By searching for the 
spatial position information on a portion that it is crowded with utterance objects from especially the 
acquired content structure of a dialog, it has a main subject detection means to detect the main subjects 
in the dialog of the time, and is constituted. 

[0008] Invention concerning a claim 2 is a subject processor for activating the dialog by two or more 
speakers, is equipped with a subject blank field detection means detect the blank field of the subject in 
the dialog of the time, and is constituted by asking for the positional information of the blank field 
where an utterance object does not exist from the content structure of a dialog acquired further including 
the keyword extraction means, the keyword weight calculation means, and the dialog structuring means 
of a claim 1 . 

[0009] A main subject detection means to detect the main subjects in the dialog of the time is included 
by searching for the spatial position information on a portion that the utterance object is close with 
invention concerning a claim 3 from especially the content structure of a dialog acquired further in 
addition to each composition of a claim 2. 

[0010] In invention concerning a claim 4, it adds to each composition of a claim 1 or a claim 3. A main 
subject related keyword extraction means to evaluate the weight of eyes the collection of predetermined 
numbers, and these keywords for the keyword located near the spatial position of the main subjects 
furthermore grasped by the main subject detection means according to the distance from the spatial 
position of main subjects, Based on the obtained keyword group, an associative remembrance means to 
recollect an associative keyword group using an associative dictionary, and the main subject related 
information extraction means which carries out reference extraction of the related information from a 
database using the recollected associative keyword group are included. 

[001 1] invention concerning a claim 5 -- each composition of a claim 2 or a claim 3 - in addition, a 
blank field circumference keyword extraction means evaluate the weight of eyes the collection of 
predetermined numbers and these keywords for the keyword located near the subject blank field further 
grasped by the subject blank field detection means according to the distance from a subject blank field, 
and the blank field related information extraction means which carries out reference extraction of the 
related information from a database using the obtained keyword group are included 
[0012] The keyword which is located in invention concerning a claim 6 near the spatial position of the 
main subjects further grasped by the main subject detection means in addition to the composition of a 
claim 3 Eye the collection of predetermined numbers, A main subject related keyword extraction means 
to evaluate the weight of these keywords according to the distance from the spatial position of main 
subjects, An associative remembrance means to recollect an associative keyword group using an 
associative dictionary based on the obtained keyword group, The main subject related information 
extraction means which carries out reference extraction of the related information from a database using 
the recollected associative keyword group, A blank field circumference keyword extraction means to 
evaluate the weight of eyes the collection of predetermined numbers, and these keywords for the 
keyword located near the grasped subject blank field according to the distance from a subject blank 
field, The blank field related information extraction means which carries out reference extraction of the 
related information from a database using the obtained keyword group is included. 
[0013] 

[Embodiments of the Invention] Drawing 1 is the block diagram showing 1 operation gestalt of this 
invention. In drawing 1 , each text into which an utterance sentence is inputted into as text data, and is 
inputted one by one is called one utterance object, respectively. This utterance object is given to the 
utterance sentence processing module 1 and the subject structural module 2. Including the syntax- 
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analysis module 1 1 and the keyword weight calculation module 12, the syntax-analysis module 1 1 
carries out morphological analysis of the inputted utterance object, and the utterance sentence processing 
module 1 extracts a keyword group. This keyword group is given to the keyword weight calculation 
module 12 while it is given to the subject structural module 2. The keyword weight calculation module 
12 calculates the weight of each keyword, and gives it to the subject structural module 2. 
[0014] Reflecting the relation of the keyword object and utterance object which were obtained by the 
point in time, the subject structural module 2 arranges these on two-dimensional space, and structures 
the content of a dialog. The two-dimensional spacial configuration information on an utterance object / 
keyword object is given to the subject expansion situation-recognition module 3. In the subject 
expansion situation-recognition module 3, including the main subject detection module 31 and the 
subject blank field detection module 32, the main subject detection module 31 detects the position of 
main subjects, and the subject blank field detection module 32 detects a subject blank position. 
[0015] Drawing 2 is a flow chart for explaining operation of the subject structural module 2 and the 
subject expansion situation-recognition module 3 which were shown in drawing 1 . 
[0016] Next, with reference to drawing 1 and drawing 2 , concrete operation of 1 operation gestalt of 
this invention is explained. The syntax-analysis module 1 1 of the utterance sentence processing module 
1 analyzes the syntax of the inputted utterance object, and determines the part of speech of each word. 
Subsequently, only the word which has not determined a noun and a part of speech is taken out, and let 
this word group be the keyword of the utterance object. And the keyword weight calculation module 12 
is the keyword wi in the n-th utterance object. It asks for weight Wwi and n by the following formula. 
[0017] 
[Equation 1] 
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[001 8] however, fwi - the -- up to a n-1 utterance object - wi or it appeared in how many utterance 
objects - fwi and n - the n-th utterance object - wi how many it appeared, and iwi and n - wi It is 
shown whether it was used before how many shot word of the n-th utterance object recently. Moreover, 
Fg, Fl, and I are constants and give the value of 5, 1, and 10 experientially, respectively. 
[0019] The reason made into such weighting is in the following point. First, the keyword with the high 
frequency of occurrence is a word generally used in any dialogs, or is either of the words in connection 
with the overall subject of the dialog, and its significance in the structuralization of subject is low 
anyway. If such a word has big weight, in the structuring stage of the subject described later, each 
subject cluster may be made not clear. 

[0020] It is based on the idea that its significance is high when being used, after it is not used for a 
while, even if the word which appear during 1 utterance was a high frequency word with a high 
significance in the utterance. 

[0021] Next, in the step (in illustration, it is called SP for short) SP 1 shown in drawing 2 , the subject 
structural module 2 will find the distance between each object based on a duality scale method using the 
coincidence relation in the utterance object of each keyword object, if it says to the share relation of the 
keyword object of each utterance object, and reverse. Here, a duality scale method is the technique of 
expressing the attribute share nature of objects, and the coincidence nature of attributes as relative 
physical relationship in space by giving the amount of points to an object set and an attribute set, 
respectively, when the object set which consisted of two or more quantification attributes is given. In a 
step SP 2, two high orders with the high degree of contribution are taken out among the principal 
components which quantify space structure, and the positional information on the two-dimensional 
space of each object is determined. 
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[0022] The main subject detection module 31 of the subject expansion situation-recognition module 3 
divides two-dimensional space into the cell of 16x16 in a step SP 3. And it asks for the average of the 
number of the utterance object contained in the cell itself and eight cells around it about the n-th cell in a 
step SP 4, and let this be the weight of the n-th cell. This is calculated about all the cells of 16x16. The 
cell in which weight exceeds predetermined threshold theta in a step SP 5 is chosen, it considers that this 
is a main subject cell, and the coordinate of the center of those cells is outputted. 
[0023] On the other hand, when the subject blank field detection module 32 applies the Euclid distance 
transform technique etc. about the field where the cell of zero exists [ weight ] in a step SP 6, it asks for 
the center position and the weight of a center of the field (the distance from the cell field which is not 
weight zero, and far forge-fire weight become large). The Euclid distance transform technique is the 
technique of finding the distance from the circumference of the field center and center on space. 
Consequently, weight chooses the blank field center exceeding predetermined threshold phi, considers 
that this is a subject blank center, and outputs the coordinate based on [ those ] fields. 
[0024] Like ****, the position and subject blank position of main subjects are detectable with this 
operation form. 

[0025] Drawing 3 is the block diagram showing other operation forms of this invention. In drawing 3 , 
the utterance sentence processing module 1, the subject structural module 2, and the subject expansion 
situation-recognition module 3 are the same as that of drawing 1 , and the subject offer module starting 
module (subject conversion detection module) 4 and the subject offer module 5 are further formed with 
the operation form of this invention. The subject offer module starting module 4 detects the subject 
commutation point, and it is the timing directed from the subject conversion detection module 4, and the 
subject offer module 5 extracts the information used as the kind of subject according to the situation, 
and it provides a user with it. For this reason, the subject offer module 5 contains keyword extraction 
and the weight calculation module 51, the report database reference module 52, and the associative 
remembrance module 53. 

[0026] Drawing 4 is a flow chart for explaining operation of the subject offer module 5 shown in 
drawing 3 . In addition, the utterance sentence processing module 1 and the subject structural module 2 
in drawing 3 , and the subject expansion situation-recognition module 3 perform the same operation as 
drawing 1 , detect a main subject position and a subject blank position, and give them to the subject 
offer module 5. The subject offer module 5 distinguishes whether in a step SP 1 1, the starting instruction 
came from the subject offer module starting module 4, and if it stands by if a starting instruction does 
not come, and a starting instruction comes, it will distinguish whether in a step SP 12, the subject blank 
position was detected from the subject expansion situation-recognition module 3. 
[0027] If there is a subject blank field, the subject blank field center near the utterance object inputted in 
a step SP 13 recently will be looked for, and keyword extraction and the weight calculation module 51 
will collect the keyword objects of m predetermined numbers sequentially from a near thing in a step SP 
14 centering on a subject blank field. Simultaneously, it asks for the weight which is in inverse 
proportion to distance from a subject blank field center about each keyword object. And let the gained 
weighting keyword group be a reference keyword group in a step SP 15. In a step SP 16, report database 
reference which the report database reference module 52 has is performed using a reference keyword 
group, and a reference result is offered. 

[0028] In the above-mentioned step SP 12, if there is no subject blank field, the main subject cell near 
the utterance object inputted in a step SP 17 recently will be looked for. And keyword extraction and the 
weight calculation module 51 collect the keyword objects of m predetermined numbers sequentially 
from a near thing in a step SP 18 focusing on a main subject cell. Simultaneously, it asks for the weight 
which is in inverse proportion to distance from a main subject cell center about each keyword object. In 
a step SP 19, using the weighting keyword group for which it asked, the associative remembrance 
module 53 performs associative remembrance, and obtains an associative keyword group according to 
the associative event which the system has beforehand. And in a step SP 16, using a reference keyword 
group, report database reference of the report database reference module 52 is performed, and a 
reference result is offered by making the gained associative keyword group into a reference keyword 
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group in a step SP 20. 
[0029] 

[Effect of the Invention] As mentioned above, according to this invention, morphological analysis is 
performed by making each remark of each participant an utterance object. From the result, extract only 
the word of a predetermined kind as a keyword and it is based on the frequency-of-occurrence row of 
each extracted keyword at appearance interval. The weight of each keyword contained in it about each 
utterance object is evaluated. Based on the obtained keywords and those weight, it calculates using the 
share relation of the keyword group in which each utterance object includes the relevance between all 
utterance objects of a certain time. On the other hand, the relevance between all keywords is calculated 
using the coincidence relation to each utterance object of those keywords. By structuring the contents of 
a dialog and searching for the spatial position information on a portion that it is crowded with utterance 
objects from especially the contents structure of a dialog, by expressing the relation between keywords 
as a conformation in the utterance object both row Since the main subjects in the dialog of the time were 
detected, acquisition processing of subject is attained also about what type of dialog, and the expansion 
direction of new subject can be found out by moreover detecting a blank field. And acquisition of 
subject is attained not only about the purpose thinking type but about a free expansion type dialog, and it 
is not necessary to set up the direction of the subject which should newly be beforehand developed as a 
plan, and it becomes possible to gain the new expansion direction from the situation itself according to 
the situation of a dialog. 

[Translation done . ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the subject processor for 
activating the dialog by two or more participants especially about a subject processor. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In order to obtain the new way of thinking, it can be considered that a 
dialog is a very effective creative act. In a society, symposium, etc., the designer and chairman often 
say, "An active argument is expected" because it is premised [ one ] on that there is such an effect to the 
argument, moreover, a researcher exchanges in a researcher's lounge — also escaping death - it is what 
is often experienced that new information is acquired out of the dialog which is not, and that the hint of 
the new way of thinking or a problem solving is obtained 

[0003] It is said that there is two important process among the process of the way of thinking of people. 
One is a diffusive thinking process and another is a convergence-thinking process. People first gather up 
clearly not only the information relevant to the problem but many information with ambiguous relation 
and the information fragments worried suddenly in a diffusive thinking process to a certain unknown 
problem of a solution. In this way, the collected information fragments are unified in the convergence- 
thinking process. Under the present circumstances, when new relation is apparently found out among 
information fragments with unknown relation, people can get the new way of thinking. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, in this invention, morphological analysis is performed by 
making each remark of each participant an utterance object. From the result, extract only the word of a 
predetermined kind as a keyword and it is based on the frequency-of-occurrence row of each extracted 
keyword at appearance interval. The weight of each keyword contained in it about each utterance object 
is evaluated. Based on the obtained keywords and those weight, it calculates using the share relation of 
the keyword group in which each utterance object includes the relevance between all utterance objects 
of a certain time. On the other hand, the relevance between all keywords is calculated using the 
coincidence relation to each utterance object of those keywords. By structuring the contents of a dialog 
and searching for the spatial position information on a portion that it is crowded with utterance objects 
from especially the contents structure of a dialog, by expressing the relation between keywords as a 
conformation in the utterance object both row The main subjects in the dialog of the time were detected. 
Therefore, acquisition processing of subject is attained also about what type of dialog, and the expansion 
direction of new subject can be found out by moreover detecting a blank field. And acquisition of 
subject is attained not only about the purpose thinking type but about a free expansion type dialog, and it 
is not necessary to set up the direction of the subject which should newly be beforehand developed as a 
plan, and it becomes possible to gain the new expansion direction from the situation itself according to 
the situation of a dialog. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^ wor d which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM ' — — — 

[Problem(s) to be Solved by the Invention] In some ways of thinking, it is going to obtain the way of 
thinking more effectively by separating both this process clearly intentionally. For example, 
brainstorming is the technique for mainly performing diffusive thinking effectively, and a KJ method is 
the technique for performing convergence-thinking effectively. 

[0005] In the dialog performed daily on the other hand, these both are not usually distinguished. 
However, if a view is changed, it will be thought that the everyday dialog mixed this diffusive process 
and convergence-process. That is, various information is offered by participants' remark (diffusive 
process). When a certain relevance is found out to both the information fragments or the offered 
information fragment with which the participant which it is here was offered, and a certain information 
in the knowledge which he has (convergence-process), this participant presents the new subject based on 
the discovered relevance, and develops a dialog to a new aspect of affairs. In this way, a dialog advances 
one after another by repeating the process of emission and convergence. 

[0006] So, the main purpose of this invention is offering the subject processor which always activates 
the dialog which has participated and was made to make creativity of a dialog more powerful by this. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] Invention concerning a claim 1 is a subject processor for activating the 
dialog by two or more speakers. A keyword extraction means to perform morphological analysis by 
making each remark of each participant an utterance object, and to extract only the word of a 
predetermined kind from the result as a keyword, A keyword weight calculation means to evaluate the 
weight of each keyword contained in the frequency-of-occurrence row of each extracted keyword about 
each utterance object at it based on the appearance interval, Based on the obtained keywords and those 
weight, it calculates using the share relation of the keyword group in which each utterance object 
includes the relevance between all utterance objects of a certain time. On the other hand, the relevance 
between all keywords is calculated using the coincidence relation to each utterance object of those 
keywords. A dialog structuring means to structure the content of a dialog by as a result expressing the 
relation between keywords as a conformation in both the utterance object row, By searching for the 
spatial position information on a portion that it is crowded with utterance objects from especially the 
acquired content structure of a dialog, it has a main subject detection means to detect the main subjects 
in the dialog of the time, and is constituted. 

[0008] Invention concerning a claim 2 is a subject processor for activating the dialog by two or more 
speakers, is equipped with a subject blank field detection means detect the blank field of the subject in 
the dialog of the time, and is constituted by asking for the positional information of the blank field 
where an utterance object does not exist from the contents structure of a dialog acquired further 
including the keyword extraction means, the keyword weight calculation means, and the dialog 
structuring means of a claim 1 . 

[0009] A main subject detection means to detect the main subjects in the dialog of the time is included 
by searching for the spatial position information on a portion that the utterance object is close with 
invention concerning a claim 3 from especially the contents structure of a dialog acquired further in 
addition to each composition of a claim 2. 

[0010] In invention concerning a claim 4, it adds to each composition of a claim 1 or a claim 3. A main 
subject related keyword extraction means to evaluate the weight of eyes the collection of predetermined 
numbers, and these keywords for the keyword located near the spatial position of the main subjects 
furthermore grasped by the main subject detection means according to the distance from the spatial 
position of main subjects, Based on the obtained keyword group, an associative remembrance means to 
recollect an associative keyword group using an associative dictionary, and the main subject related 
information extraction means which carries out reference extraction of the related information from a 
database using the recollected associative keyword group are included. 

[001 1] invention concerning a claim 5 — each composition of a claim 2 or a claim 3 - in addition, a 
blank field circumference keyword extraction means evaluate the weight of eyes the collection of 
predetermined numbers and these keywords for the keyword located near the subject blank field further 
grasped by the subject blank field detection means according to the distance from a subject blank field, 
and the blank field related-information extraction means which carries out reference extraction of the 
related information from a database using the obtained keyword group are included 
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[0012] The keyword which is located in invention concerning a claim 6 near the spatial position of the 
main subjects further grasped by the main subject detection means in addition to the composition of a 
claim 3 Eye the collection of predetermined numbers, A main subject related keyword extraction means 
to evaluate the weight of these keywords according to the distance from the spatial position of main 
subjects, An associative remembrance means to recollect an associative keyword group using an 
associative dictionary based on the obtained keyword group, The main subject related information 
extraction means which carries out reference extraction of the related information from a database using 
the recollected associative keyword group, A blank field circumference keyword extraction means to 
evaluate the weight of eyes the collection of predetermined numbers, and these keywords for the 
keyword located near the grasped subject blank field according to the distance from a subject blank 
field, The blank field related information extraction means which carries out reference extraction of the 
related information from a database using the obtained keyword group is included. 
[0013] 

[Embodiments of the Invention] Drawing 1 is the block diagram showing 1 operation form of this 
invention. In drawing 1 , each text into which an utterance sentence is inputted into as text data, and is 
inputted one by one is called one utterance object, respectively. This utterance object is given to the 
utterance sentence processing module 1 and the subject structural module 2. Including the syntax- 
analysis module 1 1 and the keyword weight calculation module 12, the syntax-analysis module 1 1 
carries out morphological analysis of the inputted utterance object, and the utterance sentence processing 
module 1 extracts a keyword group. This keyword group is given to the keyword weight calculation 
module 12 while it is given to the subject structural module 2. The keyword weight calculation module 
12 calculates the weight of each keyword, and gives it to the subject structural module 2. 
[0014] Reflecting the relation of the keyword object and utterance object which were obtained by the 
point in time, the subject structural module 2 arranges these on two-dimensional space, and structures 
the contents of a dialog. The two-dimensional spacial configuration information on an utterance object / 
keyword object is given to the subject expansion situation-recognition module 3. In the subject 
expansion situation-recognition module 3, including the main subject detection module 31 and the 
subject blank field detection module 32, the main subject detection module 31 detects the position of 
main subjects, and the subject blank field detection module 32 detects a subject blank position. 
[0015] Drawing 2 is a flow chart for explaining operation of the subject structural module 2 and the 
subject expansion situation-recognition module 3 which were shown in drawing 1 . 
[0016] Next, with reference to drawing 1 and drawing 2 , concrete operation of 1 operation form of this 
invention is explained. The syntax-analysis module 1 1 of the utterance sentence processing module 1 
analyzes the syntax of the inputted utterance object, and determines the part of speech of each word. 
Subsequently, only the word which has not determined a noun and a part of speech is taken out, and let 
this word group be the keyword of the utterance object. And the keyword weight calculation module 12 
is the keyword wi in the n-th utterance object. It asks for weight Wwi and n by the following formula. 
[0017] 
[Equation 1] 
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[0018] however, fwi - the - up to a n-1 utterance object ~ wi or it appeared in how many utterance 
objects - fwi and n — the n-th utterance object - wi how many it appeared, and iwi and n ~ wi It is 
shown whether it was used before how many shot word of the n-th utterance object recently. Moreover, 
Fg, Fl, and I are constants and give the value of 5, 1, and 10 experientially, respectively. 
[0019] The reason made into such weighting is in the following point. First, the keyword with the high 
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frequency of occurrence is a word generally used in any dialogs, or is either of the words in connection 
with the overall subject of the dialog, and its significance in the structuralization of subject is low 
anyway. If such a word has big weight, in the structuring stage of the subject described later, each 
subject cluster may be made not clear. 

[0020] It is based on the idea that its significance is high when being used, after it is not used for a 
while, even if the word which appear during 1 utterance was a high frequency word with a high 
significance in the utterance. 

[0021] Next, in the step (in illustration, it is called SP for short) SP 1 shown in drawing 2 , the subject 
structural module 2 will find the distance between each object based on a duality scale method using the 
coincidence relation in the utterance object of each keyword object, if it says to the share relation of the 
keyword object of each utterance object, and reverse. Here, a duality scale method is the technique of 
expressing the attribute share nature of objects, and the coincidence nature of attributes as relative 
physical relationship in space by giving the amount of points to an object set and an attribute set, 
respectively, when the object set which consisted of two or more quantification attributes is given. In a 
step SP 2, two high orders with the high degree of contribution are taken out among the principal 
components which quantify space structure, and the positional information on the two-dimensional 
space of each object is determined. 

[0022] The main subject detection module 31 of the subject expansion situation-recognition module 3 
divides two-dimensional space into the cell of 16x16 in a step SP 3. And it asks for the average of the 
number of the utterance object contained in the cell itself and eight cells around it about the n-th cell in a 
step SP 4, and let this be the weight of the n-th cell. This is calculated about all the cells of 16x16. The 
cell in which weight exceeds predetermined threshold theta in a step SP 5 is chosen, it considers that this 
is a main subject cell, and the coordinate of the center of those cells is outputted. 
[0023] On the other hand, when the subject blank field detection module 32 applies the Euclid distance 
transform technique etc. about the field where the cell of zero exists [ weight ] in a step SP 6, it asks for 
the center position and the weight of a center of the field (the distance from the cell field which is not 
weight zero, and far forge-fire weight become large). The Euclid distance transform technique is the 
technique of finding the distance from the circumference of the field center and center on space. 
Consequently, weight. chooses the blank field center exceeding predetermined threshold phi, considers 
that this is a subject blank center, and outputs the coordinate based on [ those ] fields. 
[0024] Like ****, the position and subject blank position of main subjects are detectable with this 
operation form. 

[0025] Drawing 3 is the block diagram showing other operation forms of this invention. In drawing 3 , 
the utterance sentence processing module 1, the subject structural module 2, and the subject expansion 
situation-recognition module 3 are the same as that of drawing 1 , and the subject offer module starting 
module (subject conversion detection module) 4 and the subject offer module 5 are further formed with 
the operation form of this invention. The subject offer module starting module 4 detects the subject 
commutation point, and it is the timing directed from the subject conversion detection module 4, and the 
subject offer module 5 extracts the information used as the kind of subject according to the situation, 
and it provides a user with it. For this reason, the subject offer module 5 contains keyword extraction 
and the weight calculation module 51, the report database reference module 52, and the associative 
remembrance module 53. 

[0026] Drawing 4 is a flow chart for explaining operation of the subject offer module 5 shown in 
drawing 3 . In addition, the utterance sentence processing module 1 and the subject structural module 2 
in drawing 3 , and the subject expansion situation-recognition module 3 perform the same operation as 
drawing 1 , detect a main subject position and a subject blank position, and give them to the subject 
offer module 5. The subject offer module 5 distinguishes whether in a step SP 1 1, the starting instruction 
came from the subject offer module starting module 4, and if it stands by if a starting instruction does 
not come, and a starting instruction comes, it will distinguish whether in a step SP 12, the subject blank 
position was detected from the subject expansion situation-recognition module 3. 
[0027] If there is a subject blank field, the subject blank field center near the utterance object inputted in 
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a step SP 13 recently will be looked for, and keyword extraction and the weight calculation module 51 
will collect the keyword objects of m predetermined numbers sequentially from a near thing in a step SP 
14 centering on a subject blank field. Simultaneously, it asks for the weight which is in inverse 
proportion to distance from a subject blank field center about each keyword object. And let the gained 
weighting keyword group be a reference keyword group in a step SP 15. In a step SP 16, report database 
reference which the report database reference module 52 has is performed using a reference keyword 
group, and a reference result is offered. 

[0028] In the above-mentioned step SP 12, if there is no subject blank field, the main subject cell near 
the utterance object inputted in a step SP 17 recently will be looked for. And keyword extraction and the 
weight calculation module 51 collect the keyword objects of m predetermined numbers sequentially 
from a near thing in a step SP 18 focusing on a main subject cell. Simultaneously, it asks for the weight 
which is in inverse proportion to distance from a main subject cell center about each keyword object. In 
a step SP 19, using the weighting keyword group for which it asked, the associative remembrance 
module 53 performs associative remembrance, and obtains an associative keyword group according to 
the associative event which the system has beforehand. And in a step SP 16, using a reference keyword 
group, report database reference of the report database reference module 52 is performed, and a 
reference result is offered by making the gained associative keyword group into a reference keyword 
group in a step SP 20. 
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* NOTICES * 

Japan Patent Office is hot responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of 1 operation gestalt of this invention. 

[Drawing 2] It is a flow chart for explaining operation of the subject structural module and subject 

expansion situation-recognition module which were shown in drawing 1 . 

[Drawing 3] It is the block diagram showing other operation gestalten of this invention. 

[Drawing 4] It is a flow chart for explaining operation of the subject offer module shown in drawing 3 . 

[Description of Notations] 

1 Utterance Sentence Processing Module 

2 Subject Structural Module 

3 Subject Expansion Situation-Recognition Module 

4 Subject Offer Module Starting Module 

5 Subject Offer Module 

1 1 Syntax- Analysis Module 

12 Keyword Weight Calculation Module 

31 Main Subject Detection Module 

32 Subject Blank Field Detection Module 

51 Keyword Extraction and Weight Calculation Module 

52 Report Database Reference Module 

53 Associative Remembrance Module 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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